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1 Introduction

In RAN2#97bis, the following agreements were made on the modelling of the SCG SRB and stage 3 specification of LTE+NR DC:
Agreements:

1
SCG SRB can be configured based on network decision.

2
Addition of SCG SRB is decided by SN.

FFS Whether the MN can request establishment of SCG SRB

3
SCG SRB configuration is provided by NR RRC from SN.

4
NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure.

FFS Whether there are any exceptional cases for the complete messages

FFS Whether explicit configuration is also supported for measurement reports.

5
All LTE RRC messages are mapped to MCG SRB.
6
EN-DC can only be configured after security activation on LTE.

Agreements

1: SCG SRB is of higher scheduling priority than all DRBs.

2: UE processes messages received on SCG SRB one message at a time in the order received at the RRC. (i.e. same rules as in LTE). 

3: There is no requirement on the UE to perform any reordering of RRC messages between MCG SRB and SCG SRB.

FFS: What terminology will be used to describe the SCG SRB.

Agreement

1:
The following RRC messages can be sent via the SRB in the SCG.

•
RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete

•
MeasurementReport

Agreement

1
For LTE-NR tight interworking where LTE is the MN with SCG SRB configured, only one SRB is required on the SN side, and only for messages corresponding to SRB1.

FFS is anything additional is needed for SN failure cases.

In this contribution we discuss further aspects of the SCG SRB.  

2 SCG SRB 
2.1 Modeling of the SGC SRB

In LTE, SRB1, SRB2, and SRB1bis (for NB-IoT) all use the DCCH logical channel.  These SRBs are distinguished by a different logical channel ID (LCH 1, LCH2, and LCH3 for SRB1, SRB2, and SRB1bis respectively).  The use of different logical channel IDs allows the receiving entity of a message on the DCCH logical channel to route the data to the corresponding RLC/PDCP enity of the associated radio bearer.  The different SRBs are also associated with different default RLC and logical channel configurations (including priority), and the network can further configure each of these SRBs differently through dedicated signalling.       

Observation 1:
In LTE, SRB1 and SRB2 are assigned different logical channel identities and have different RLC and logical channel configurations (e.g. priority). 
A SCG SRB will be an NR signalling radio bearer, and will be associated with NR PDCP, RLC, and MAC entities.  In addition, it will be configured by the NR node, and the initial configuration can be provided to the UE via the MCG through MCG SRB via a SCG transparent container.  Since it was agreed to have the RRC parameters for configuration of the NR PHY, MAC, RLC, and PDCP captured in the NR specification for the EN-DC case, SCG SRB configuration has to be provided by and defined in the in the NR specification, i.e. 38.331.   
Proposal 1:
SCG SRB is modelled as an NR SRB with a default configuration defined in 38.331. 
A SCG SRB for EN-DC will carry only the RRCConnectionReconfiguration message (and possible completion message) and Measurement Reports, which are messages associated to a UE in RRC_CONNECTED state.  Similar to LTE these messages should be carried over a dedicated NR logical channel – NR-DCCH.  
Proposal 2:

SCG SRB is modelled as NR-DCCH logical channel type. 

For EN-DC, support for two new SRB types for dual connectivity (the direct SRB and the MCG split SRB) has been introduced.   These types of SRBs serve different purposes.  One increases reliability by means of SRB duplication or diversity, while the other provides a fast mechanism to re-configure the NR leg directly (for parameters that don’t require any coordination with the LTE MN) by avoiding the backhaul latency and inter-node signalling and taking advantage of lower transmission latencies over NR.  Since the SCG SRB supports only a subset of the RRC procedures required by a UE, the UE will also need to have an MCG SRB configured simultanesouly with the SCG SRB.  Support for the procedures specific to MCG SRB could be provided by an MCG split SRB configured in the UE in order to provide duplication or diversity.
It should therefore be possible for the UE to be configured with both split MCG SRB and SCG SRB simulanesouly. Such simultaneous configuration of split MCG SRB and direct SCG SRB should also be allowed for NR-NR DC as well for the same reasons mentioned above.  

Proposal 3:

A UE can be configured with both split MCG SRB and SCG SRB simultaneously. 
Given that different originating PDCP entities are used for split MCG SRB and  SCG SRB, the logical channel and RLC entities used have to be different for the MCG NR SRB split leg and for SCG SRB in order for the UE to determine how to route received RRC messages to the correct PDCP entity at reception.   Furthermore the network may want to treat the SRBs with different priorities when transported over NR (i.e.  a MCG split SRB may have higher priority than a SCG SRB).  

To enable a differentiation of such logical channels a MCG split SRB and SCG SRB should be configured using different SRB configurations (including different default configuration).   
Proposal 4:
Direct SCG SRB and the SN leg of split SRB1 use different SRB configuration (e.g. different logical channel and RLC configuration). 
An open point from the last RAN2 meeting was the terminology to be used in the specifications for the SCG SRB (i.e. SRB1 or SRB3).  For the standalone case, it would be likely that we also define SRB0, SRB1, and SRB2 in a similar way which was done for LTE.  Since the SCG SRB in EN-DC is an NR-specific SRB, use of SRB1 for the SCG SRB is possible as long as there is no conflict with SRB1 for NR SA.

In LTE specifications, a direct (static) mapping between logical channel ID and SRB type was used.  Since a separate logical channel for the SCG SRB and split SRB1 require different logical channel IDs, LCH ID 1 cannot be used by both the SCG SRB for NSA and the NR SA or LTE SRB1.  A more dynamic  mapping between logical channel ID and SRB type would then be needed for NR.   Use of SRB3, on the otherhand, would allow the use of an associated logical channel (e.g. LCH 3) which does not conflict with either split SRB1 in NSA or SRB1 in SA, while maintaining the LTE static LCH to SRB mapping.
Observation 2:
Using SRB1 terminology for the SCG SRB would require breaking the static SRB type to logical channel ID mapping utilized in LTE for NR. 

Also in the LTE specifications, each individual RRC message is defined with the SRB it can be sent over. Since only a subset of RRC messages can be transmitted using direct SCG SRB, a simple mechanism to specify which messages can be transmitted over SCG SRB should be adopted.   Modeling the SCG SRB using SRB3 would allow us to explicitly call out which SRB(s) can be used to transmit the message, as done in LTE and shown below.  On the otherhand, if SRB1 is used for the SCG SRB as well as the for NR SA, then this mechanisms cannot be reused and we would need to be specify in the or in the procedure  whether the message can be transmitted over the SCG SRB or not.  This would affect the readability of the NR RRC specification by introducing references to NSA and SA when such is not required.
Similar issues would also occur in the case of NR-NR DC if an SCG SRB is supported for this case, and would likely cause even more confusion as the MCG split SRB and the SCG SRB RRC messages would then have to be defined in the same specification.  Based on the above, it would be much simpler from a specification point of view and from a flexibility point of view to model SCG SRB as SRB3.
	· RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE




Proposal 5:
SCG SRB is modelled as a separate bearer in NR, i.e. NR SRB3.

SRB3 can be established immediately with an SN addition when the SN decides it should be configured.  In the case of a cell change (Intra SN mobility, or SN change) at the SN node, it may be possible that the new cell requires or supports an SRB3 when the previous cell did not.  In addition, the addition or modification of an SCG bearer may trigger the SN to add an SRB3 when it was not initially configured in the SN addition.  
Proposal 6:
SRB3 can be configured as part of SCG addition or SCG modification procedure.

2.2 Security on the SGC SRB

In LTE DC, all RRC messages were sent over the MCG and the key used for integrity protection and ciphering of the RRC messages were derived from KeNB.  For EN-DC, SRB3 will enable transmitting RRC messages from the SgNB.  Since SRB3 will transmit messages associated with the DCCH logical channel, such messages need to be ciphered and integrity protected by the NR PDCP layer. 
Proposal 7:
RRC PDUs on SRB3 are ciphered using NR PDCP.
Proposal 8:
RRC PDUs on SRB3 are integrity protected using NR PDCP.
The security algorithms to be used by the gNB are currently being studied by SA3.  Based on feedback from SA3 [2], in phase 1, the SgNB should support the current LTE security algorithms, and the same mechanism of algorithm selection (via MeNB and RRC Reconfiguration).  In the SI phase, it was agreed that for DC between LTE and NR where the master RAT is LTE, S-KeNB is derived from KeNB of the master node.  Similar to the handling of LTE DRBs, the security keys for integrity protection and ciphering of RRC messages should therefore also be derived from S-KeNB.    

Proposal 9:
Security keys for SRB3 are derived from S-KeNB.

3 Conclusion

In this contribution the following observations we made related to the SCG SRB:
Observation 1:
In LTE, SRB1 and SRB2 are assigned different logical channel identities and have different RLC and logical channel configurations (e.g. priority). 
Observation 2:
Using SRB1 terminology for the SCG SRB would require breaking the static SRB type to logical channel ID mapping utilized in LTE for NR. 
Based on this, the following proposals were made:
Proposal 1:
SCG SRB is modelled as an NR SRB with a default configuration defined in 38.331. 
Proposal 2:

SCG SRB is modelled as NR-DCCH logical channel type. 

Proposal 3:

A UE can be configured with both split MCG SRB and SCG SRB simultaneously. 
Proposal 4:
Direct SCG SRB and the SN leg of split SRB1 use different SRB configuration (e.g. different logical channel and RLC configuration). 
Proposal 5:
SCG SRB is modelled as a separate bearer in NR, i.e. NR SRB3.

Proposal 6:
SRB3 can be configured as part of SCG addition or SCG modification procedure.

Proposal 7:
RRC PDUs on SRB3 are ciphered using NR PDCP.
Proposal 8:
RRC PDUs on SRB3 are integrity protected using NR PDCP.
Proposal 9:
Security keys for SRB3 are derived from S-KeNB.
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